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8 Claims. 
This invention relates to improvements both 

in the features of construction of a body gar 
ment as an article of apparel especially designed 
for use when bathing, and in the combination 

5 thereof with means of rendering the garment 
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buoyant. 
The primary object is the production of a body 

garment of superior construction and utility, and 
a further object is the enhancing of such utility 
by the adaptability of thegarment to be ren 
dered buoyant. 
A more detailed object is the extension of such 

adaptability'to the point of venabling quick and 
easy change to and from a condition of buoyancy, 
and a further carrying forward of this object is 
the capacitating of the garment structure for 
varying the extent or degree of buoyancy with 
facility. 
Another object is the provision of a buoyant 

unit susceptible of demountable application to a 
bathing suit, that is easily, quickly and eifective 
1y applicable to and removable from a garment, 
and the production of a coordinating suit‘struc 
ture therefor. . > 

Still another object is the production of such 
a combination having the appearance of com 
pleteness at all times as if all parts of the suit 
structure were permanent whether the buoyant 
means be present or absent entirely or in greater 
or less degree. 
A further important object is'the utilization of 

a buoyant element in combination with a bath 
ing suit without appreciably or substantially de 
tracting from such suit the characteristics of the 
best types of bathing suits commonly in use and 
non-buoyant, including graceful lines, neatness, 
trim, lightness, flexibility and capacity to con 
form to the lines of the body. 
A still further object is the preservation of the 

effectiveness of the buoyant means under all 
conditions of intended, regular, and ordinary use. 
A more detailed object is the production of a 

suit especially and peculiarly well adapted for use 
for facilitating and expediting teaching and 
learning the art of swimming. " 1 

_ With these andmany other objects in View, as 
will in part hereinafter be stated and in partibeév 
come apparent, the invention comprises improved 
garment construction, improved‘buoyant means, 
and improved features of combination of gar-_ 
ment and buoyant element construction. _ ' 

The invention also comprises certain other 
novel constructions, combinations and arrange 
ments of parts and certain other novel parts, all 
as will be speci?ed or rendered obvious herein 
after, and subsequently particularly pointed out 
or covered in theappended claims. 
In the accompanying drawings, 
Figure 1 is a perspective view of .a bathing suit 

(01. 9-20) 

incorporating an illustrative embodiment of the 
invention, the structure being shown in use. 
Figure 2 is an enlarged front elevation of the 

suit seen in Figure 1, parts being broken away for 
disclosing parts in the rear and parts being seen 
in elevation. 
Figure 3 is a sectional elevation of one of the 

buoyant units in place, parts being broken out 
and parts broken away, and the liner fabric being 
seen in section, the parts being seen on a still 
further enlarged scale. 

Figure 4 is a view similar to Figure 2 on a slight 
ly reduced scale, all buoyant units being omitted. 

Figure 5 is a transverse section taken on the 
plane indicated by line 5--5 of Figure 4, the parts . 
being seen on an enlarged scale. , 

Figure 6 is a transverse, verticalsection through 
the front Walls of the suit taken on the plane indi 
cated approximately by lines 6—6 of Figure 2, a 
fragment only being shown, and the parts being 
seen on a greatly enlarged scale. 
Figure '7 is a similar section taken on the plane 

indicated by line 7-7 of Figure 1, the parts be 
ing seen on an enlarged scale, slightly reduced 
relative to the scale of Figure 6.v ' 
Figure 8 is a longitudinaLvertical section taken 

on the planes indicated approximately by line 
8--8 of Figure 4. ~ 
Figures 9 and 10 are sectional elevations of a 

buoyant unit detached, Figure 9 being of the side, 
and Figure 10 of the edge thereof. 
Figure 11 is a view similar to Figure 4 of a 

slightly modi?ed embodiment. 
Figure 12 is a fragmentary elevation with parts 

broken away to disclose rear structures, the frag 
ment being from the structure seen in Figure 11 
with a buoyant unit applied. _ 
Figure 13 ‘is a longitudinal, vertical section 

taken on the planes indicated by line 13-13 of 
Figure 11. " . ‘ 

Figure 14 is a view in side elevation of the inner 
fabric or liner detached, its relative location be 
ing indicated by'the dotted line showing of the 
balance of the garment. 
Figure 15 is a similar view of the more'complete 

inner fabric or liner of the structure seen in Fig 
ure 4 detached, with the location relative to the 
balance of the garment indicated by a dotted line 
showing of the exterior or enclosing fabric. 
‘ Figure 16 is a transverse, horizontal section on 
a greatly enlarged scale taken on the plane indi 
cated by line 16—-16 of Figure 2, and showing, 
somewhat exaggerated, the lateral lap of the ends 
of adjacent buoyant elements. ' 

In the art to which‘ this invention relates, it is 
regarded as desirable to have the unit restricted 
to as few parts, as compact, and as form-?tting 
as possible. To this end, it is customary to design 
the suit of one-piece of knitted fabric, the waist 
or body portion being knitted both to the skirt 
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and to the trunks. In some proposed forms, the 
waist and skirt are integral and the trunks are 
stitched within the skirt, and in other forms the 
waist and trunks are one piece and the skirt 
stitched to the upper portion of the trunks or the 
lower portion of the waist. In such forms, there 
is but a single thickness of fabric at the waist and 
the chest and vital organs of the user are fre 
quently inadequately protected from cold. 
The present invention provides for a- structure 

differing radically from such known or proposed 
forms without detraction from the appeal and 
chic or any useful or desirable feature of'modern 
bathing suits, and still providing for added com 
fort and protection of the wearer by employing 
substantially two complete body garmentsone 
nested within the other and so connected as to 
give the same exterior appearance and freedom 
and comfort in use substantially as‘ the modern 
one-piece suit. ‘Where trunks and skirt are em 
ployed, the outer garment includes a waist or 
body‘ portion and an integral skirt, while the 
inner garment also includes a Waist or body por 
tion, preferably slightly reduced in some dimen 
sions from the outer waist, and. an integral pair 
of trunks. The main or outer garment and the 
liner are connected in a manner to lend substan 
tial oneness to the whole structure, and still the 
connection is such as to afford means of de 
mountable and inconspicuous application of 
buoyant means. When a skirt is not required, as 
in a child’s garment,_the main or outer garment 
comprises an integral waist portion and trunks, 
and within the waist portion is arranged the liner 
or'inner garment inthe form of a second waist 
portion terminating just short of the trunks or 
of the leg portions of the trunks, and the two 
garments with their connections likewise provide 
the anchorage for the buoyant means. 
For details of a preferred embodiment of the 

invention, reference is had to the accompanying 
drawings, in which the outer or main garment 
is designated by the general reference character 
A and the inner garment or liner is indicated 
by B. Garment A has the body part or waist 1 
formed integral with the skirt 2; and liner B has 
the body part or waist 3 formed integral with the 
trunks 4. The waist 1 may assume any desired 
contour and style as may also the skirt 2 and 
trunks 4, and the liner waist 3 follows exactly 
the inner surface contour of waist 1 except that 
shoulder straps 5 are provided as integral exten 
sions of waist 1 and are not required for liner 
waist 3 but could be added without departing 
from the invention. The exact shape, arrange 
ment and use of shoulder straps 5 are identical 
with those of an ordinary bathing suit and, 
therefore, do not require detailing. - 
Liner waist 3 has its upper edge stitched, at 6, 

for the full length of such edge to the waist 1, 
the edges of the two being sewed together 
throughout those portions which lie parallel, as 
for instance along the under portions of the arm~ 
hole 7, and, where the upper edge of liner waist 3 
strikes straight across just beneath the yokes 8 
formed by the union of waist 1 and shoulder 
straps 5, such edge of liner waist 3 is stitched 
directly to the material of waist l. The stitching 
6 may form a binding for the engaged edge or 
edges, but, when the garment is made entirely of 
knitted fabric, which is preferred, a selvage is 
preferably knit as an integral part of each gar 
ment factor to’ protect the respective edges and 
prevent raveling. In this case, the stitching 6 is 
formed as inconspicuous and ?at as possible con 
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sistent with effective anchorage of the garment 
factors together. 
At preferably uniformly spaced intervals about 

the garment, the waist 1 and a portion of the 
skirt 2 (assuming the skirt to begin at the waist 
line) are sewed by columnar or vertical, that is 
longitudinal, lines of stitching 8, 8, to the liner 
waist 3 and upper portion of trunks 4, prefer 
ably down to the leg portions thereof. Said lines 
of stitching 8 preferably extend from stitching 6 
down approximately to the leg portions of the 
trunks 4 where said stitching terminates substan 
tially in the same transverse plane of the garment. 
The inner and outer factors of the garment are 
thus effectively anchored together, and function 
as a unit so far as the use of the garment is con 
cerned while in its condition as seen in Figure ‘l, 
in which condition it is intended and especially 
well adapted for use. It is noted there is no 
cross stitching intersecting the lines of stitching 
8, so that long tube-like areas or elongated 
pockets 9, 9, are formed by and between the inner 
and outer factors of the garment. The pockets 9 
are closed at their upper ends by the stitching 6, 
and are left open at their lower ends. 
The pockets 9 are designed and adapted to re 

ceive the buoyant means. Proposals have been 
made to make quilting of buoyant ?bre, such as 
kapok batting stitched and cross stitched be~ 
tween two pieces of fabric, but the result has been 
almost board-like stiffness and wholly un?t for 
bathingsuit purposes. If used solely as life pre 
servers, a certain degree of success might attend 
the use of such proposed structures, but the old 
fashioned solid cork section life preserver is more 
reliable, less expensive, and just as successful. 
Again I have myself proposed with a fair degree 
of success ?lling pockets in the walls of a bathing 
suit with kapok, as seen in my co-pending joint 
application with Ernest W. Black, ?led Febru 
ary 20, 1926, Serial No. 89,706, which has eventu 
ated into Pat. No. 1,842,653, but even the form 
shown in said co-pending application, while far 
superior to all other previously known forms, is 
not entirely acceptable and has proved to be of 
little actual commercial value, largely because of 
the lack of protection against water-logging of 
the buoyant ?bre and the permanent nature of 
the location of the ?bre within the garment. 
Though kapok saturates extremely slowly, when 
it does get wet, it dries just as slowly and’ per 
haps slower. It is quite desirable, therefore, to 
avoid possibility of depreciating the buoyancy of 
kapok by constant exposure to water and likewise 
to avoid the necessity of waiting unduly for a 
bathing suit to dry after use; and I have also 
found it of primary importance and value, for 
many obvious reasons, to make it possible to 
quickly eliminate part or all of the buoyant ele-_ 
ment at any time for varying or entirely eliminat 
ing the buoyancy. I have, therefore, invented, 
after long and expensive study and experimenta 
tion both in the commercial world regarding what 
is and what is not acceptable as a bathing suit, 
and in the practical ?eld of what will and what 
will not assist on the one hand and interfere on 
the other, and successfully practiced the idea of 
quick and easy demountability of a buoyant 
means. I‘prefer the word “demountable” to de 
scribe the characteristic of the ability of the buoy 
ant means to be eliminated or supplied, both in 
whole or in part, because any other term or ex 
pression that might carry the idea of attachment 
or anchorage of the buoyant means is at least 
inde?nite if not actually inaccurate and mislead 
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1,985,568 
in'g, since there is'noactual physical attachment 
or fastening of the buoyant means, and if de 
scribed as “anchored” a special connotation must 
be‘ read into the word to mean securingwithout 

0 direct or actual connection; and the idea of de 
m'o'untability, borrowed from the art of demount 
able rims for automobile wheels, seems to in 
clude in its natural meaning the thought of ef 
fective' and non-displaceable location during use 
while providing for quick and easy removal, and 
interchange if desired, when such removal is re 
quired. > _ 

I‘ To the end, ‘therefore, of- providing ‘buoyant 
means possessing the capacity of effectively re; 
maining in place during use while adapted for 
easy and quick removal in part or whole without 
in'the least interfering with the character or use 
fulness of the bathing suit, and with the further 
idea of not detracting from the desirable features 
of an ordinary bathing suit, when using the 
buoyant means, and also enabling the improved 
suit'to be used without the buoyant means exactly 
as any ordinary bathing suit, I have constructed 
buoyant means in the form of a number of indi 
vidual units,-as best seen in Figures 3, 6, ‘7,19, and 
110. v‘ Each unit consists of a bag or tube 10 of 
waterproof and mildew-proof material, rubber 
being preferred for such impervious material‘for 
many- reasons, including effectiveness, ?exibility, 
and comparative ease and inexpensivenessof con 
struction, but this phase of the invention is by no 
means limited to the use of rubber, and other'ac 
ceptable impervious substance being adapted‘ to 
be substituted for rubber within the intent, spirit 
and scope of the invention. Each tube 10 is pref 
erably ‘elliptical in cross section and should be 
made in'the form of as flat an ellipse as practi 
cable, considering the material of the casing and 
its functions. Each tube 10 is ?lled with buoyant 
material, such as kapok 11, it being the intention 
to'?ll the same only to the extent required for 
maintaining the walls of the tube distended while 
under‘ the compressing stresses ‘of use. "The 
amount of kapok used in different tubes of :uni 
form dimensions should be uniform as nearly as 
reasonably possible, but it is not commercially 
practicable to insist upon too great precision in 
?lling the tubes, the expense being prohibitive, 
and it is also preferable to have a little too much 
fibre in the tubes than too little. As a reasonably 
practicable commercial proposition, I prefer to 
ram or tamp the kapok in place either by hand or 
by an automatic machine. Each tube 10 is sealed 
across each end, as by cementing 'the two-sides 
together into a cross strip 12 extending in'the 
direction of the longitudinal axis of; the ellipse 
described by a cross section of the tube, said strip 
12 in each instance being, therefore, means addi 
tional to the initial‘shaping of the tube for pre 
serving its elliptical shape. Cross strips 12 also 
serve effectively in aiding the demountable reten-‘ 
tion of the unit in place during use as hereinafter 
indicated. When preparing a tube 10, oneend 
issealed by the formation of the part 12, the tube 
is?lled with the buoyant ?bre, and then theother 
endis likewise sealed. . , , 

._ When it is desired to employ the improved suit 
as an'ordinary bathing garment, the parts are 
left as seen in Figures 4 and 5; but, when full 
buoyancy is required, a tube'lO is inserted into 
each pocket 9 to produce the condition seen in 
Figures 1, 2, and 3. As best seen in Figures 3 
and 16, the cross strip produced- by sealed end‘ 12 
distends the walls of the respective pocket some 
what beyond their normal proportions, the mate 

58 
rial of the surrounding fabric ‘being sufficiently 
elastic to cause said walls beyond each end‘ of each 
tube 10 to contract, as seen at 13 in Figure 3, so 
that the fabric is interposed'in the path-of re 
moval of the tube and offers ample resistance to ' 
effectively retain the tube in place against-lon 
gitudinal accidental or other undesired displace 
ment.‘ The elasticitylof the Walls of each pock 
et 9 and that of parts 10 and 12 will, on the other 
hand, enable ready manual withdrawal ‘of the 
tubes 1 l0 ‘whenever desired. In 1 actual use 
throughout a long range of tests, the tubes '10 
have never shown any tendency vto move within 
the pockets 9 except when pulled out or'p'ushed 
in under purposely applied force;- 'Of course, 
each tube 10 may be made of any length desired 
and will vary with size of suits and othercondiev 
tions, but I prefer to make the pockets 9 of sub-_ 
stantially greater length than that o'f'the tubes 
10, not because required, since-onlya small ex 
cess length is ample for-holding tubes 10 in place, 
but'as a reassurance to the user andalso to ena 
ble introduction of tubes 10 of‘greater length. 
Twoepeople of the same size are seldom if ever‘ of 
the same weight, and it is desirable to employ 
tubes 10 of'su?icient length for effectively sup 
porting the user in water, whatever his weight r'e 
gardless of size, when all pockets 9 are supplied 
withvtubes. ’ It is ‘also desirable to have all tubes 
10 inany given garment of- uniform length-for 
uniformly distributing sustaining stresses, and, 
of course, a substantialmargin of safety will’ be 
provided so that a person of- considerable over”; 
weight will ?nd a suit of standard equipment of 
tubes 10 satisfactory. I , " \ 

To insert a tube 10, the upper end is'introduced 
manually into the lower, open end of a pocket 9; 
and the tube is forced lengthwise up in the pocket 
until the lower end of the tube is wellup within 
the pocket. A substantially uniform arrange? 
ment of the tubes 10 about ‘the chest is desirable." 
By comparing the showing in Figure 5 withthat 
in Figure 6, where the garmenthas ,not'bee'n 
donned and the fabric is under no, other ‘stress 
than the distension caused by'the tubes l0,‘it 
will be seen that the surrounding fabric elastical 
ly and snugly grips all parts of the tube, and the 
contraction of the pocket area at 13, see Figure 3, 
is only an exaggeration of what occurs about the 
whole end of each tube l0,~the fabric contracting 
similarly to 13 at all places beyond the end of ‘the 
tube, and the pocket being smaller at such-con-v 
tracted places will, of course, resist longitudinal 
movement of the tube. , , , I , " 

To remove a tube 10, the operator introduces 
a thumb and ?nger into the lower, open end of the 
respective pocket 9, grasps the end :of the tube 
and pulls the tube out. Removing orydemount 
ing and replacing of the buoyant means in whole 
or part is thus easily and quickly accomplished, 
and insures a highly satisfactory condition at all 
times in view of the absolutely dependable 
mounting and retention of the tubes while in use, 
In learning or teachingv to swim, the present 

invention is of especial value, since the learner, 
when full buoyancy is provided, has a sense of 
absolute security and safety, and can makev play 
of what he might otherwise consider dangerous or 
at least trying work. His opportunity to acquire‘ - 
the habits of swimming motions,.and the ease 
with which he can assume and maintain a swim, 
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stroke, the learner‘ may test his pro?ciency by 
removing one or twoof the tubes 10, or more if 
he cares to, but enough at least to, cause his weight 
to slightly exceed the buoyancy of the garment 
he is using. Finding he is ableto take care of 
himself, he may remove some more of tubes 10, 
and so onuntil he is-wholly unsupported. When 
he'?nds he has removed too much of his sup 
port at any time,,by virtue of this invention, he 
can easily and, quickly remedy the error by re 
turning as many tubes 10 to their pockets 9 as 
he ?nds necessary. _ _ . ‘ 

The buoyancy feature of the invention is of 
maximum availability, and yet the suit is well 
adapted for use without the buoyancy means, and 
when so used differs from the ordinary, modern 
bathing suit chiefly in being superior thereto, in 
affording additional protection against cold 
without appreciable additional weight _and no 
additional cumbersomeness. I prefer to con 
struct the improved suitlof the best knitted wool 
fabric, but it may be made of other materials as 

desired. 
Flattened, elliptical cross sections for tubes 10 

decrease the thickness of the garment wall, in 
crease longitudinal flexibility, and improve the 
appearance of the garment over cylindrical tubes. 
In Figures 11 to 14 inclusive, 1 have shown a 

slightly modi?ed embodiment, the difference from 
that above described being that the skirt {is 
omitted, and the main or outer garment includes 
the trunks as an integral part, while the liner 
comprises only a waist portion.‘ rI‘he structure 
and its uses will be fully understood from the 
foregoing, the corresponding parts being desig 
nated by similar reference characters altered by 
the use of aprime mark in each instance to des 
ignate the fact of a modi?ed embodiment. In 
these ?gures, A’ is the main or outer garment, 
which is formed of a waist or' body garment 1' 
and trunks 2’. Within is the liner body B" con 
sisting of the waist 3' having no appended part, 
but otherwise corresponding to the waist liner 3 
above. Shoulder straps 5? are arranged at the 
upper end of waist 1’, providing the arm-holes 
'7’. Stitching 6' connects the upper end of the 
liner to the main garment, and lines of stitches 
8" further connect these factors and form the 
pockets 9' open at'their lower ends. Buoyant 
tubes 10’ are insertable in pockets 9’ and remov 
able therefrom, and the parts are proportioned, 
constructed and function so far as said pockets 
and tubes are concerned as tubes 10 in pockets 
9. The operation is essentially the same as de 
scribed above, the garment, however, being de 
signed especially for use by those not requiring a 
skirt. ' 

What is claimed is:+> ' ' 
l. A bathing suit comprising the combination 

of inner and outer garment factors each having a 
waist portion substantially a duplicate ‘of the 
other, a pair of trunks pendent from one of the 
waist portions,‘ and stitching connecting the waist 
portions to form pockets between‘ the garment 
factors, the lines of the stitching running sub 
stantially longitudinally of the garment factors 
and one end of each pocket being left open. 

2. A bathing suit comprising the combination 
of inner and outer ‘garment‘factors each having 
at waist portion substantially-a duplicate of the 
other, a pair of trunks pendent from one of the 
waist portions, and stitching connecting the 
waist portions to form pockets between the gar 
ment factors, the lines of the stitching running 
substantially longitudinally of the garment fac 
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tors and the lower end of each pocket being ldt 
open.: 

3. A bathing suit comprising a garment having 
a buoyant element-receiving pocket for a de 
mountable buoyant element, the pocket being of 
material possessing some elasticity, and the 
pocket being of less normal cross sectional area 
than that of the buoyant element to be received, 
the pocket having a permanently open portion 
for the ready introduction and removal of the 
buoyant element. 7 

4. A bathing suit comprising a garment hav 
ing a buoyant element-receiving pocket for a de 
mountable buoyant element, the pocket being of 
material possessing some elasticity, and the pock 
et being of less normal cross sectional area than 
that of the buoyant element to beyreceived and 
of greater length than such element, the pocket 
having a permanently open portion for the 
ready introduction and removal of the buoyant 
element. - , l, 

,5. In bathing suit construction, the combina 
tion of nested garment factors of material pos 
sessing, some elasticity, I stitching arranged in 
spaced parallel lines connecting said‘ factors and 
forming pockets therebetween, and independent 
buoyant elements .adaptedj-to be separately re 
movably inserted into saidpockets, the parallel 
lines of stitching being extended for a substan 
tially greater distance than the length of the 
buoyant elements, and the pockets being left with 
openings enabling the ready insertion and re 
moval of said buoyant elements. a _ 

6. In bathing suit construction, the combina 
tion of nested garment factors of material pos 
sessing some elasticity, stitching arranged in 
spaced parallel lines connecting said factors and 
forming pockets therebetween, and buoyant ele 
ments adapted to be removably inserted into said 
pockets, each buoyant element being of greater 
crosssectional area than that of .any one pocket 
inlan unstretched condition, ‘the said lines of 
stitching being of substantially greater length 
than the length of the buoyant elements, and the 
lower ends of the pockets being left open for the 
ready insertion and removal of the buoyant ele 
ments. - I , 

7. A bathing suit comprising a garment having 
a buoyant-element receiving pocket and a buoy 
ant element demountably located therein, ‘the 
buoyant element and pocket being of such rela 
tive dimensions that the pocket possesses greater 
length than the buoyant element while the buoy 
ant element frictionally .engages lateralportions 
of the pocket, and the pocket‘ being permanently 
open at one partfor enabling and facilitating 
ready application and removal of the buoyant 
element to and'from the pocket. _ 

8. A bathing ‘suit comprising a garmenthav 
ing a buoyant-element receiving pocket and a 
buoyant element demountablyiocated' therein, 
the buoyant element and'pocket'being of such 
relative dimensions that the pocket possesses 
greater length than the buoyant element while the 
buoyant element frictionally'engages the lateral 
portion of the pocket, and the‘ pocket‘being per 
manently'open atone part for ‘enabling and 
facilitating ready application and removal of the 
buoyant element toan'd from the pocket, the 
permanently open portion of the pocket being 
spaced below the lowerv end of the buoyant ele 
ment when the latter is in its operative relation 
to the pocket. ' ’ . > 

' GEORGE L. HALL. 
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